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Ultrasound ability in early diagnosis of stress fracture of
metatarsal bone
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A
42 year old woman, with rheumatoid arthritis for
14 years, treated with leflunomide 20 mg/day and
prednisolone 5 mg/day, had mechanical pain over the

dorsum of the right foot for 3 weeks. She had increased her
walking activities a couple of weeks before the pain started.
On clinical examination, there was a marked swelling and
painful area on the second metatarsal. Plain radiographs
were normal.

Sonography of the foot was obtained with a Esaote MP
system and a 7.5–13 MHz linear transducer. Only the dorsal
aspect of the foot was required in a longitudinal and axial
view. A hypoechoic haematoma with periosteal elevation and

cortical break was seen over the second metatarsal, which
corresponded to the pain area (figs 1 and 2). Vascularity was
showed on power Doppler mode in the periosteal elevation.

Magnetic resonance imaging (MRI) of the foot was
performed a week later (figs 3–5). It confirmed the initial
diagnosis, showing a soft tissue oedema, callus, and
continuity break in the bone.

A plain radiograph, 6 weeks after the first one, showed a
callus corresponding exactly to the area of periosteal
elevation seen on sonography and MRI.

Plain radiographs may be normal for several weeks before
a callus or a fracture line appears in the case of stress
fractures. Early diagnosis in this case depends on MRI or
bone scan scintigraphy, which are considered to be the ‘‘gold
standard’’.1 This observation illustrated the diagnostic ability
of ultrasound in the early stage of a stress fracture and
another use of ultrasound in rheumatology.

Figure 1 An axial ultrasound image of the second metatarsal bone
showed distinct cortical thickening with periosteal haematoma and
power Doppler signal.

Figure 2 A longitudinal ultrasound image of the second metatarsal
bone showed distinct cortical thickening with periosteal hematoma and
power Doppler signal.
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To the best of our knowledge, only two authors have
reported such a case of ultrasound diagnosis of metatarsal
stress fracture. Firstly, Howard, described only a small
periosteal elevation in the area of a second metatarsal stress
fracture, without any other detail, no doubt owing to an old
generation sonography system.2 In a recent series of five

metatarsal stress fractures, Bodner found other sonographic
features, as in our case: small fluid collection, soft tissue
oedema, and colour Doppler sonography rich vascularity
surrounding the fracture area.3 All those sonographic find-
ings correlated well with MRI.

Low cost, non-invasive, fast to perform, and easy access,
ultrasound is the preferred method and may in the future
usefully replace MRI and bone scintigraphy in the early
diagnosis of stress fracture of superficial bones. Further
studies are needed to demonstrate this.
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Figure 4 A coronal T1 MRI demonstration of a stress fracture of the
second metatarsal bone demonstrating extensive medullary high signal
and cortical thickening with soft tissue oedema.

Figure 5 A coronal STIR MRI demonstration of a stress fracture of the
second metatarsal bone demonstrating extensive medullary high signal
and cortical thickening with soft tissue oedema.

Figure 3 An axial T1 MRI demonstration of a stress fracture of the
second metatarsal bone demonstrating extensive medullary high signal
and cortical thickening with soft tissue oedema.
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